GroEL1, a heat shock protein 60 of Chlamydia pneumoniae, induces lectin-like oxidized low-density lipoprotein receptor 1 expression in endothelial cells and enhances atherogenesis in hypercholesterolemic rabbits.
Lectin-like oxidized low-density lipoprotein receptor 1 (LOX-1) plays a major role in oxidized low-density lipoprotein-induced vascular inflammation. Chlamydia pneumoniae has been found in atherosclerotic lesions and is related to atherosclerotic pathogenesis, although its specific mechanism remains unknown. This study was conducted to investigate the mechanisms of LOX-1 expression in GroEL1 (a heat shock protein from C. pneumoniae)-administered human coronary artery endothelial cells (HCAECs) and atherogenesis in hypercholesterolemic rabbits. We demonstrated that in the hypercholesterolemic rabbit model, GroEL1 administration enhanced fatty streak and macrophage infiltration in atherosclerotic lesions, which may be mediated by elevated LOX-1 expression. In in vitro study using HCAECs, stimulation with GroEL1 increased TLR4 and LOX-1 expression. Increased LOX-1 expression was downregulated by Akt activation and PI3K-mediated endothelial NO synthase activation. PI3K inhibitor and NO synthase inhibitor induced LOX-1 mRNA production, whereas the NO donor ameliorated the increasing effect of LOX-1 mRNA in GroEL1-stimulated HCAECs. LOX-1 expression was regulated by NADPH oxidase, which mediates reactive oxygen species production and intracellular MAPK signaling pathway in GroEL1-stimulated HCAECs. Treatment with polyethylene-glycol-conjugated superoxide dismutase, apocynin, or diphenylene iodonium significantly decreased GroEL1-induced LOX-1 expression, as did the knockdown of Rac1 gene expression by RNA interference. In conclusion, the GroEL1 protein may induce LOX-1 expression in endothelial cells and atherogenesis in hypercholesterolemic rabbits. The elevated level of LOX-1 in vitro may be mediated by the PI3K-Akt signaling pathway, endothelial NO synthase activation, NADPH oxidase-mediated reactive oxygen species production, and MAPK activation in GroEL1-stimulated HCAECs. The GroEL1 protein of C. pneumoniae may contribute to vascular inflammation and cardiovascular disorders.